We generate a sequence of measurable mappings iteratively and study necessary conditions for its strong convergence to a random fixed point of strongly pseudocontractive random operator. We establish the weak convergence of an implicit random iterative procedure to common random fixed point of a finite family of nonexpansive random operators in Hilbert spaces. We prove the equivalence between the convergence of random Ishikawa and random Mann iterative schemes for contraction random operator and strongly pseudocontractive random operator. We also examine the stability of random fixed point iterative procedures for the random operators satisfying certain contractive conditions in the context of metric spaces.
Introduction
Random nonlinear analysis is an important mathematical discipline which is mainly concerned with the study of random nonlinear operators and its development is required for the study of various classes of random operator equations. The systematic study of random operator equations employing the methods of functional analysis was first initiated by the Prague school of probabilists in the 1950s. The study of random fixed points is the core around which the theory of random operators has developed. Random fixed point theorems for random contraction mappings on separable complete metric spaces were first proved byŠpaček [24] and Hanš (see, [12, 13] ). The survey article by BharuchaReid [6] in 1976 attracted the attention of several mathematicians and gave wings to this theory. Itoh [14] extendedŠpaček's and Hanš's theorems to multivalued contraction mappings. Now this theory has become the full-fledged research area and various ideas associated with random fixed point theory are applied to obtain the solutions to a class of stochastic integral equations (see [19] ). Recently, Beg [2, 3] , Beg and Shahzad [4, 5] , Lin [16] , Papageorgiou [20] , Tan and Yuan [26] , Xu [28] , Xu and Beg [29] , and many other authors have studied the stochastic solvability of the random operator equation 2 Equivalence of random iterative procedure and its various applications in diverse areas from pure mathematics to applied sciences. The aim of this paper is to study the behaviour of the sequence of measurable mappings constructed through random Ishikawa and random Mann iterative procedures involving strongly pseudocontractive random operators in Banach spaces. We construct an implicit random iterative scheme and study its weak convergence to common random fixed point of finite family of nonexpansive random operators in the context of Hilbert spaces. We prove that the convergences of random Ishikawa and random Mann iterative procedures for contraction random operators and strongly pseudocontractive random operators are equivalent. We also examine the stability of random fixed point iterative procedures for the random operators satisfying certain contractive conditions in the context of metric spaces.
Preliminaries
Let (Ω,Σ) be a measurable space (Σ-sigma algebra) and F a nonempty subset of a Banach space X. A mapping ξ : Ω → X is measurable if ξ −1 (U) ∈ Σ, for each open subset U of X. The mapping T : Ω × F → F is a random map if and only if for each fixed x ∈ F, the mapping T(·,x) : Ω → F is measurable and it is continuous if for each ω ∈ Ω, the mapping T(ω,·) : F → X is continuous. A measurable mapping ξ : Ω → X is the random fixed point of the random map T : Ω × F → X if and only if it is the stochastic solution of random operator equation I − T(ω,x) = x, for each ω ∈ Ω and x ∈ F; the letter I denotes the random mapping I :
We denote the set of random fixed points of a random map T by RF(T).
Let B(x 0 ,r) denote the spherical ball centred at x 0 with radius r, defined as the set {x ∈ X : x − x 0 ≤ r}.
We denote the nth iterate T(ω,T(ω,T(ω,...,T(ω,x),...))) of T by T n (ω,x) and T 0 = I.
Definition 2.1. Let F be a nonempty subset of a separable Banach space X and let T :
(a) The map T is said to be an asymptotically nonexpansive random operator if there exists a sequence of measurable mappings k n : Ω → [1,∞) with lim n→∞ k n (ω) = 1, for each ω ∈ Ω, such that for arbitrary x, y ∈ F,
Taking k n (ω) = 1, for every ω ∈ Ω and for every n ∈ N, replacing nth iterate of T by T, there exists a nonexpansive random operator. It is known that nonexpansive random operator from Ω × F → F has a random fixed point when F is closed convex and bounded subset of a separable Banach space X satisfying Opial's condition.
(b) The map T is said to be a uniformly L-Lipschitzian random operator if for arbitrary x, y ∈ F,
where n = 1,2,..., and L is a positive constant. Replacing nth iterate of T by the random operator T, the definition of L-Lipschitzian random operator is obtained. An asymptotically nonexpansive random operator is uniformly L-Lipschitzian random operator for some L ≥ 1.
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for each ω ∈ Ω. This class of random operators is more general than the class of nonexpansive random operators. The importance of this class stems from the connection which exists between pseudocontractive random operators and assertive random operators; namely, T(ω,·) is pseudocontractive random operator if and only if I − T(ω,·) is assertive random operator, for each ω ∈ Ω.
(d) The map T is said to be a k(ω)-strongly pseudocontractive random operator for some measurable mapping k : Ω → (0,1) if for any measurable mapping r : Ω → (0,∞) and for each x ∈ F,
(e) The map T is said to be a weakly contractive random operator if for arbitrary x, y ∈ F, 
is any fixed measurable mapping, then the weakly contractive random operator becomes a k(ω)-contraction random operator and it has a unique random fixed point, according to Bharucha-Reid [6] . Definition 2.2 (random Mann iterative process). Let T : Ω × F → F be a random operator, where F is a nonempty closed and convex subset of a separable Banach space X. Then random Mann iterative process is the sequence of functions {ξ n } defined by 
.., where α n and β n : Ω → [0,1] are measurable mappings for each n ∈ N and ξ 0 : Ω → F is an arbitrary measurable mapping. Obviously {ξ n } and {η n } are sequences of measurable functions from Ω to F. Taking β n (ω) = 0, for each ω ∈ Ω, the random Mann iterative process is obtained.
Definition 2.5 (random Kirk iteration scheme). Let
where F is a nonempty closed and convex subset of a separable Banach space X. Then, for a fixed positive integer k, define the map S :
where
, and α 1 (ω) = 0, for each ω ∈ Ω. Now the sequence of functions {ξ n } given by the following equation defines random Kirk iterative process:
where ξ 0 : Ω → F is an arbitrary fixed measurable mapping. Obviously {ξ n } is a sequence of functions from Ω to F.
Definition 2.6. Let {T 1 ,T 2 ,T 3 ,...,T N } be a family of random operators from Ω × F to F, where F is a closed, bounded, and convex subset of a separable Banach space X.
is the set of all random fixed points of a random operator T i , for each i ∈ {1, 2,3,...,N} = J. Let ξ 0 : Ω → F be any fixed measurable map. Let α n : Ω → (0,1) be measurable mappings for each n ∈ N and lim n→∞ α n (ω) = 0 for each ω ∈ Ω. The sequence of functions {ξ n } is defined as follows: In compact form, we have
where T n = T n mod N .
Definition 2.7. Let T : Ω × F → F be a random operator, where F is a nonempty closed and convex subset of a separable Banach space X. Let ξ 0 : Ω → F be any fixed measurable mapping. The sequence {ξ n+1 (ω)} of measurable mappings from Ω to F, for n = 0,1,2,..., generated by the certain iterative procedure involving a random operator T is denoted by
where ξ * ∈ RF(T). Let {η n } be any sequence of measurable mappings from Ω to F. Define the sequence of measurable mappings k n :
, then a random iterative procedure is said to be stable with respect to random operator T.
Definition 2.8. Let F be a nonempty closed and convex subset of a Banach space X. A mapping T : F → X is called demiclosed with respect to y ∈ X for each sequence {x n } in F such that {x n } converges weakly to x ∈ X and {Tx n } converges strongly to y implying that x ∈ F and Tx = y.
Let F be a closed and convex subset of a Hilbert space H and let T : F → H be a nonexpansive mapping then I − T is demiclosed on F. A Banach space X has Opial property if x n → x weakly implies that limsup n x n − x < limsup n x n − x for any z ∈ X, z = x. Banach spaces satisfying Opial property include Hilbert spaces and l p (1 < p < ∞) spaces while L p spaces (p = 2) are not Opial spaces. For further details and other related results we refer to [18] .
A random operator T :
Definition 2.9. Let X and Y be two separable Banach spaces. Let F be a nonempty weakly compact subset of X. A continuous random operator T : Ω × F → Y is said to satisfy the Leray-Schauder boundary condition if for each ω ∈ Ω, there exists z ∈ int(F) (depending on ω) such that
where ∂(F) stands for the boundary of F.
We will also need the following lemma from [27] .
Lemma 2.10. Let the nonnegative number sequence {α n } satisfy that (2.13) and σ n = o(δ n ). Then, lim n→∞ α n = 0.
6 Equivalence of random iterative procedure
Convergence and equivalence of random Mann and random Ishikawa iterative schemes for strongly pseudocontractive random operator
The Ishikawa and Mann iterative schemes have been successfully applied for obtaining the solutions of deterministic operator equations. Recently, Chidume [7, 8] , Górnicki [11] , Park [21] , Singh and Watson [23] , and Tan and Xu [25] have used different iteration procedures to obtain fixed points in deterministic operator theory while Kirk [15] , Gatica and Kirk [9] , and Goebel and Kirk [10] have studied the existence of fixed points of asymptotically nonexpansive and pseudocontractive mappings, the class of mappings more general than nonexpansive mappings. In this section, assuring the existence of random fixed point of strongly pseudocontractive random operator, the convergence of random Mann and random Ishikawa schemes to the random fixed point of strongly pseudocontractive random operator is proved and equivalence of these two random iterative procedures is also established. First, we present the following convergence theorem. Proof. For every ω ∈ Ω, we have
Let ξ * : Ω → F be the random fixed point of T, the existence of random fixed point of T follows from [22, Theorem 3.10] . Therefore,
for every ω ∈ Ω. Now consider for ω ∈ Ω, Since T is strongly pseudocontractive random operator, so taking the norm of the sum of the first two terms on the right-hand side of (3.4), we obtain
Thus,
which further implies
Now,
(3.9)
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for each ω ∈ Ω. Finally, we have
for every ω ∈ Ω. Now inequality (3.7) becomes (3.12) for every ω ∈ Ω. Thus,
, we obtain lim n→∞ ξ n (ω) − ξ * (ω) , for each ω ∈ Ω. Since T is strongly pseudocontractive random operator, therefore lim n→∞ ξ n (ω) − ξ * (ω) = 0, for each ω ∈ Ω, otherwise it will contradict the choice of the measurable mapping k : Ω → (0,1). Proof. Corollary 3.2 establishes the necessary condition. For the sufficient condition, consider
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for each ω ∈ Ω. From (3.16) and (3.17), we have
for every ω ∈ Ω. Since T is strongly pseudocontractive random operator, so taking the norm of the sum of the first two terms on the right-hand side of (3.18), we have
From (3.18), we have 20) for each ω ∈ Ω. Thus we have 23) for each ω ∈ Ω. Now,
12 Equivalence of random iterative procedure for each ω ∈ Ω. Also, 26) for every ω ∈ Ω. Hence we reach the following inequality: 27) for each ω ∈ Ω. We have 28) for every ω ∈ Ω. Consider
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So for every ω ∈ Ω,
We may write it as
where, for each ω ∈ Ω,
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